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Background: Integration of intermediate care (IC) services, particularly between secondary care and IC,
has been regarded as a critical organizational factor for an efﬁcient and effective service but has been
poorly researched.
Methods: The effects of time to transfer on outcome were investigated for patients transferred to one of
seven community hospitals (a common form of IC in England) as part of a multicenter, randomized
controlled trial.
Patients admitted to hospital with one of the geriatric syndromes (falls, incontinence, confusion,
immobility) were recruited when they were medically stable and if the responsible physician considered
that IC was required. Patients were divided into three groups: “early transfer” (<2 days); “late transfer”
(>2 days); and “no transfer” (control group).
Patient independence at 6 months after randomization as measured by the Nottingham Extended
Activities of Daily Living Scale (NEADL) score.
Results: There was a signiﬁcant difference between the “early transfer” (n¼ 87), “late transfer” (n¼ 78),
and control (“no transfer”) (n¼ 121) groups for changes in NEADL scores from baseline to 6 months using
analysis of covariance to adjust for baseline variables (p¼ 0.016). Pairwise comparisons showed
a signiﬁcant difference only between the “early transfer” and control (“no transfer”) groups. Adding time
to transfer as a covariate improved the ﬁt of the model, explaining NEADL outcomes, and showed
a signiﬁcant difference in change in NEADL score in favor of the community hospital group (adjusted
mean difference, 6.12; 95% conﬁdence interval, 2.59e9.67; analysis of covariance p¼ 0.001).
Conclusion: The time window for between-service transfers to IC that optimizes clinical outcomes for frail
older people recovering from an acute illness is small. In this study, a delay of more than 2 days was
sufﬁcient for detrimental effects on an independence outcome to be observed.
Copyright  2010, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
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In England, the special health care needs of older people were
recognized in Government policy by the publication of the National
Service Framework for Older People.1 One component of this
framework involved the strengthening of community care services
for older people through the national introduction of a new tier of
health and social care services referred to as “intermediate care”
(IC). The aim has been “to provide integrated services to promote
faster recovery from illness, prevent unnecessary acute hospital
admissions, support timely discharge and maximise independentCare & Rehabilitation, Brad-
rmary, Bradford BD9 6JR, UK.
s.uk (J. Young).
linical Gerontology & Geriatrics. Pliving.”1 Community hospitals have a long-established role in the
English health care system, and many have now modiﬁed their
function to be consistent with the stated aims of IC. In a recent pilot
study for a national audit of IC, community hospitals comprised 25%
of the IC services participating in the audit.2
The organizational factors that are required for an efﬁcient and
effective IC service are unclear and poorly researched. However,
integration of services, particularly between secondary care and IC
services, has been regarded as a critical factor.3 We have previ-
ously investigated this aspect by examining the effect on patient
outcomes of delays in transfer to a community hospital as
a speciﬁc form of IC.4 Our hypothesis was that any delay would
have a negative impact on patient outcomes. The context for the
empirical test of this hypothesis was that of a single-center,
randomized controlled trial of postacute care for older people in
a community hospital.5 The preliminary evidence we reportedublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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a community hospital was associated with a worse independence
outcome at 6 months.4 Our conclusions were necessarily tentative
because of the single-center context of our observations. We
present here additional information obtained from a multicenter,
randomized controlled trial of postacute care that involved seven
community hospitals. This larger trial was designed to compare
outcomes and cost-effectiveness between community hospital and
general-hospital care for older people who needed rehabilitation
after an acute illness. The result from this multicenter study,
which includes patient data from the earlier single-center study,
was that patients transferred to a community hospital were
signiﬁcantly less dependent at 6 months than patients remaining
in a general hospital.6 We again hypothesize that delays in transfer
to community hospital care might have a negative impact on
subsequent patient outcomes. We, therefore, investigated the
effects of time to transfer on outcomes for patients recruited in
our multicenter, randomized controlled trial in a prespeciﬁed
analysis.2. Methods
The background of the multicenter, randomized controlled
trial; the general hospitals and community hospitals involved;
and the methods of the study are described in detail else-
where.7 Brieﬂy, ﬁve general hospitals and seven associated
community hospitals in the midlands and north of England
were involved in the study. Patients were eligible for the study
if, after an acute admission to a general hospital, they were
medically stable8 and considered by their responsible clinician
to need post-acute rehabilitation care. Ethical approval for the
trial was obtained, and patients participated only if informed
consent was provided.Allocated to community  
hospital (n = 280) 
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Fig. 1. Allocation of patients, deviations from protocol, and patient pathways2.1. Patients
Patients were recruited by research nurses who were indepen-
dent of the ward teams. After recruitment, patients were
randomized in predetermined, ﬁxed ratios (1:1, 2:1, or 1:2) for each
center either to transfer to the community hospital or to remain in
the general hospital for post-acute rehabilitation care before
expected discharge home. Transfer to the community hospital was
arranged independent of the research team. The expectation was
that patients randomized to community hospital transfer would be
transferred as soon as possible. Patients in both the community
hospital and general-hospital groups received multidisciplinary
care from doctors, nurses, and therapists.
Patients were assessed at baseline, 1 week after hospital
discharge, and 3 and 6 months after randomization. The main
outcome was change in patient independence between baseline
and 6 months, as measured by the Nottingham Extended Activities
of Daily Living Scale (NEADL),9 a valid and reliable outcome
measure.10 The NEADL measures four areas of everyday activities:
mobility, kitchen, domestic, and leisure activities. The score range is
0e66, with higher scores indicating greater independence.2.2. Time to transfer
Three groups of patients who had all received the intervention
as allocated were identiﬁed: those randomized to community
hospital and transferred within 2 days (“early transfer” group),
those randomized to community hospital and transferred after two
working days (“late transfer” group), and those randomized to
general-hospital care who remained as allocated in the general
hospital (“no transfer” control group). The effects of delays in
transfer were investigated by examining differences in indepen-
dence outcomes at 6 months after randomization.Allocated to usual care  
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Transferred  
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J. Young, J. Green / Journal of Clinical Gerontology & Geriatrics 1 (2010) 48e52502.3. Statistical analysis
The three patient groups were compared at baseline for gender,
age, carer status, social care status, cognitive impairment (abbre-
viated mental test score),11 function (Barthel Index score),12,13 and
mood state (Hospital Anxiety and Depression Scale score).14 The
effects of time to transfer were examined in three analyses:
1. The relationship between time to community hospital transfer
and NEADL outcome scores (change from baseline to 6 months
postrandomization) was investigated using a scatterplot, and
the Pearson correlation coefﬁcient was calculated.
2. An analysis of the change in the NEADL scores from baseline to
6 months, adjusting for the baseline variables of age, gender,
institutional care, and baseline Barthel Index score, comparing
the “early transfer” group, the “late transfer” group, and the “no
transfer” group using analysis of covariance (ANCOVA), with
a post hoc investigation of pairwise differences using a Bonfer-
roni adjustment.
3. An analysis of the change in the NEADL scores from baseline to
6 months using ANCOVA and comparing all patients allocatedTable 1
Patient characteristics, lengths of stay, and Nottingham Extended Activities of Daily Livin
Patient characterisitics Community hos
“Early transfer” (2 d) (n¼ 117)
Women, n (%) 82 (70)
Men, n (%) 35 (30)
Age, mean (SD) 85.7 (5.7)
Care status, n (%)
Lives alone 75 (64)
Lives with carer 38 (33)
Lives in care 4 (3)
Received social care before admission, n (%)
Yes 54 (46)
No 57 (49)
In care 4 (3)
Missing data 2 (2)
Abbreviated mental test scores, n (%)
0e7 34 (29)
8e10 83 (71)
Barthel Index, median (IQR)
Preadmission 17 (15e19)
Baseline 13 (10e15)
Hospital Anxiety and Depression Scale, median (IQR)
Anxiety subsection 5 (2e8)
N 110
Depression subsection 5 (3e8)
N 110
Hospital stay, median (range; IQR)
Admission to randomization 5 (0e63; 2e11)
Randomization to dischargea 18 (1e176; 10e40)
Randomization to transfer 1b (0e2; 0e2)
Community hospitala 17b (1e176; 9e39)
Nottingham Extended Activities of Daily Living Scale
Preadmission
Median (IQR) 31 (17e41)
N 117
Preadmission to 6 mo postrandomization
Mean change (SD)c 7.4 (14.4)
N 87
IQR¼ interquartile range; SD¼ standard deviation; N¼ number.
a Using date of death for patients who died before discharge.
b n¼ 116.
c Analysis of covariance p¼ 0.016; pairwise comparisons using Bonferroni adjustmento the community hospital (i.e., “early transfer” group plus “late
transfer” group) with the control group of patients remaining
in the general hospital, adjusting for the baseline variables of
age, gender, institutional care, and baseline Barthel Index score,
repeated to include the variable time to transfer.3. Results
Four hundred and ninety patients were randomized: 280 to the
intervention group (transfer to community hospital) and 210 to the
control group (remain in the general hospital). Sixty-nine patients
did not achieve the randomized group allocation: 39 patients
remained inappropriately in the general hospital, 30 were trans-
ferred inappropriately to a community hospital (Fig. 1). The main
reasons for deviation from allocationwere community hospital bed
closure (10 out of 39 patients); unavailability of community
hospital beds (12 out of 39 patients); and extreme general-hospital
bed pressures (10 out of 30 patients).
Therewere, therefore, 117 patients whowere transferred or died
within 2 days of randomization (116 transferred and 1 died) and 117
patients who were transferred after more than 2 days. Seveng Scale scores
pital group District general-hospital group
“Late transfer” (>2 d) (n¼ 117) “No transfer” (n¼ 180)
87 (74) 121 (67)
30 (26) 59 (33)
86.0 (6.6) 85.7 (5.9)
81 (69) 132 (73)
31 (27) 40 (22)
5 (4) 8 (4)
61 (52) 79 (44)
50 (43) 91 (51)
5 (4) 8 (4)
1 (1) 2 (1)
31 (27) 51 (28)
86 (74) 129 (72)
17 (15e19) 18 (16e19)
12 (9e14) 12 (10e15)
5 (2e9) 5 (3e8)
113 169
6 (4e10) 6 (4e9)
113 169
8 (0e55; 4e13) 6 (0e95; 2e12)
31 (6e195; 18e51) 17 (1e194; 10e29)
5 (3e42; 4e8) N/A
24 (1e182; 13e43) N/A
29 (16e40) 32 (20e43)
116 178
9.1 (13.4) 12.9 (13.2)
78 121
t: signiﬁcant difference only between “early transfer” and “no transfer” groups.
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(Fig. 1).
Two hundred and eighty-six patients were assessed at 6
months: 87 of the 117 patients who were transferred to the
community hospital in 2 days or lesser time (26 died and 4 with-
drew); 78 of the 117 patients who were transferred more than 2
days after randomization (34 died and 5 withdrew); and 121 of the
180 patients who remained in the general-hospital group (50 died
and 9 withdrew).
The three groups were similar at baseline (Table 1). At 6 months,
the patients who were assessed comprised the following: “early
transfer” group, n¼ 87; “late transfer” group, n¼ 78; and “no
transfer” group, n¼ 121.
The range of times from randomization to transfer was 0e42
days. The median time from randomization to transfer for the “late
transfer” group was 5 days. Reasons for delay in transfer were as
follows: administrative time taken to organize transfer (66/56%
patients); temporary closure of the community hospital or trans-
ferring ward, mostly because of infective gastroenteritis (10/9%
patients); patients became unwell after randomization but before
transfer (13/11% patients); two (2%) patients initially refused to be
transferred and then changed their minds; two patients (2%) were
awaiting tests results; and for 24 (20%) patients, no reason was
recorded for the delay in transfer.
The “late transfer” group had a longer length of stay from
randomization to hospital discharge than both the “early transfer”
and the “no transfer” groups [median (interquartile range): “early
transfer” group, 18 (10e40) days; “late transfer” group, 31 (18e51)
days; “no transfer” group, 17 (10e29) days]. The “late transfer”
group also had a longer stay in the community hospital compared
with the “early transfer” group [median (interquartile range): “late
transfer” group, 24 (13e34) days; “early transfer” group, 17 (9e39)
days].
The scatterplot (Fig. 2) shows a trend toward worse outcome
(larger deteriorations in NEADL change scores) associated with
later transfers (Pearson correlation coefﬁcient r¼0.140,
p¼ 0.072). There was a signiﬁcant difference among the “early
transfer” (n¼ 87), “late transfer” (n¼ 78), and control (“no trans-
fer”) (n¼ 121) groups for changes in NEADL scores from baseline to
6 months using ANCOVA to adjust for baseline variables (ANCOVATime from randomisation to tran sfer to community hospital (d)
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Fig. 2. Relationship between outcome at 6 months (Nottingham Extended Activities of
Daily Living Scale) and time to transfer to one of seven community hospitals (excludes
44-d outlier). NEADL ¼ Nottingham extended activities of daily living scale.p¼ 0.016). Pairwise comparisons showed a signiﬁcant difference
only between the “early transfer” and control (“no transfer”)
groups. There was a signiﬁcant difference in change in NEADL
independence score in favor of the community hospital group
among the groups of patients managed as randomized (“early
transfer” plus “late transfer” groups, n¼ 165; control group,
n¼ 121): adjusted mean difference, 4.49; 95% conﬁdence interval,
1.27e7.64; ANCOVA p¼ 0.006. Adding time to transfer as a cova-
riate improved the ﬁt of the model between the groups of patients
managed as randomized (“early transfer” plus “late transfer”
groups, n¼ 165; control group, n¼ 121) and showed a signiﬁcant
difference in change in NEADL independence score in favor of the
community hospital group (adjusted mean difference, 6.12; 95%
conﬁdence interval, 2.56e9.67; ANCOVA p¼ 0.001).
4. Discussion
There is an emerging evidence base for IC that supports the
implementation of some service models in routine care (e.g.,
hospital at home and community hospitals) and cautions the
adoption of others (e.g., nurse-led units).15 However, it has become
clear from evaluations of IC services deployed in routine care that
the improved outcomes observed in experimental services are not
always realized.16 This is likely to be related to the differences in
a range of organizational factors, such as stafﬁng structures, patient
selection, and care processes. Close integration between the IC
service and other mainstream services for older people has also
been cited as an important factor in implementation guidance in
England.3 There are challengingmethodological issues related to the
design of studies to investigate reliably the impact of organizational
integration. Our report describes one approach to this issue.
The concept of service integrationwas operationalized using the
patient-level variable time to transfer on the basis that greater
integration is likely to be reﬂected in shorter between-service
transfer times. Thus, IC services characterizedbyahigher proportion
of patients getting transferred quickly are likely to be more respon-
sible services with more robust between-service integration. Our
empirical test was opportunistic: it was embedded as a secondary
question in the context of a multisite randomized controlled trial
comparison between general-hospital care (usual care) and
community hospital care (IC) for older people in need of post-acute
rehabilitation. Thus, key strengths of our study include the improved
generalizability of a multisite investigation (seven community
hospitals), prospective data collection, the large sample size, and
reliable measurement of independence outcomes at 6 months.
Three separate analyses were conducted to explore the relation-
ship between the variable time to transfer and independence at 6
months as assessedby theNEADLmeasure. Twoof the three analyses
were statistically conclusive and were consistent with the proposi-
tion that more prompt transfer to one of the seven community
hospitals was associated with greater independence at 6 months.
Thus, the patients in the “early transfer” group who had transferred
within2dayshada statisticallygreater, andclinically large,difference
in NEADL scores between baseline and 6months comparedwith the
control group of patients allocated to remain in the general hospital.
The patients in the “late transfer” groupwhowere transferred after 2
days had outcomes that did not differ statistically from those of the
control group. This conclusion was further supported by a second
analysis in which the variable time to transfer was a statistically
signiﬁcant predictor of 6-month-independence outcomes.
It appears, therefore, that the patients recruited in this study,
whowere identiﬁed by their responsible physicians as in need of IC,
were highly sensitive to even modest interruptions to their care
pathway. The explanation for this sensitivity was not investigated
in the study but is likely to be a reﬂection of the characteristics of
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they had presented to an acute service mainly with one or more of
the geriatric syndromes of falls, confusion, incontinence, or
immobility. These are clinical markers for the frailty syndrome,
a situation of patient vulnerability in which adverse outcomes are
well described.17 Thus, the study population comprised people who
were in their mid-80s, approximately 30% with cognitive impair-
ment and half with preadmission activity restriction. Furthermore,
because of their acute illness, most of the patients had experienced
a period of bed rest and/or immobility. Bed rest results in decreased
endurance levels through reduced muscle strength, metabolic
activity, and circulation. This can cause a sense of fatigue, affecting
the patient’s motivation and leading to a vicious cycle of greater
inactivity.18 These effects are observed even in healthy older
people19 and will be greater in a situation of already compromised
physiological functional reserves. A tentative but plausible
hypothesis is that frail older people are highly susceptible to even
short periods of enforced immobility. If this immobility period is
unintentionally extended by organizational factors (here investi-
gated as delay in between-service transfer), this additional period
has a detrimental effect on clinical outcomes and/or results in
extended lengths of stay for recovery. Both of these effects were
observed in our study for the patients in the “late transfer” group.
There are some limitations of our study. The analyses, although
preplanned, should be regarded as exploratory. First, only those
patients treated according to the randomized allocation and
assessed at 6 months have been included in the analyses. Selection
bias is, therefore, a possibility. Second, ill health may have caused
a delay in transfer for some patients, and this may have led toworse
outcomes. However, ill health was recorded as the reason for the
delay in only 13 (11%) patients. Formost (76/65%), the reason for the
delay was organizational.
We conclude that the time window for between-service trans-
fers to IC that optimizes clinical outcomes for frail older people
recovering from an acute illness is small. In our study, a delay of
more than 2 days was sufﬁcient for detrimental effects on an
independence outcome to be observed. If this ﬁnding is conﬁrmed
in other studies, it would have important implications for the
organization and management of referrals to IC services. Our
ﬁndings support the aphorism “the sooner the better” with respect
to IC service engagement with medically stable frail older people.
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